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In 2017, Ali, Barnard and Solynin defined the associated alternating series of series ([1.1](#Equ1){ref-type=""}) as $\documentclass[12pt]{minimal}
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In this paper, we mainly study the Bohr-type radii for several forms of Bohr-type inequalities of analytic functions when the Taylor coefficients of classical Bohr inequality are partly replaced and when the Taylor coefficients of the classical Bohr inequality are completely replaced by the higher order derivatives of $\documentclass[12pt]{minimal}
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In order to establish our main results, we need the following lemmas, which will play the key role in proving the main results of this paper.
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Next, we discuss the Bohr-type radius when the coefficients of the series of missing series are completely replaced by the higher order derivatives.

Theorem 2.2 {#FPar11}
-----------
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                \begin{document} $$\begin{aligned} \nu_{N}(r) &\leq \bigl(1- \vert a_{0} \vert \bigr) (1-r)^{2}\bigl[r\cdot r^{N-1}-(1-2r) (1-r)^{N-1}\bigr] \\ &\leq \bigl(1- \vert a_{0} \vert \bigr) (1-r)^{2}\bigl[r^{N-1}-(1-2r) (1-r)^{N-1}\bigr]\leq0. \end{aligned}$$ \end{document}$$

Case 2. $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$R_{N,1}< r\leq R_{N}$\end{document}$. Notice that $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$R_{N,1}< R_{N}$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$r^{N-1}-(1-2r)(1-r)^{N-1}>0$\end{document}$ for $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$r>R_{N,1}$\end{document}$, we have $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} \nu_{N}(r) \leq{}&\bigl(1- \vert a_{0} \vert \bigr) \bigl[\bigl(-1+3r-2r^{2}\bigr) (1-r)^{N}+r^{N}(1-r)^{2} \bigr] \\ &{}+\bigl(1- \vert a_{0} \vert \bigr)r(1-r)^{2} \bigl[r^{N-1}-(1-2r) (1-r)^{N-1}\bigr] \\ \leq{}&\bigl(1- \vert a_{0} \vert \bigr) (1-r)^{2} \bigl[2r^{N}-(1+r) (1-2r) (1-r)^{N-1}\bigr]\leq0. \end{aligned}$$ \end{document}$$ The first part of the theorem follows.

To show the sharpness of the number $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$R_{N}$\end{document}$, we let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$a\in[0,1)$\end{document}$ and consider the function $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} f(z)=\frac{a-z}{1-az}=a-\bigl(1-a^{2}\bigr)\sum _{k=1}^{\infty}a^{k-1}z^{k},\quad z\in D. \end{aligned}$$ \end{document}$$ For this function, we find that $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} &\bigl\vert f(r) \bigr\vert +\sum_{k=N}^{\infty} \biggl\vert \frac{f^{(k)}(r)}{k!} \biggr\vert r^{k} \\ &\quad = \bigl\vert f(r) \bigr\vert +\sum_{k=N}^{\infty} \frac {a^{k-1}(1-a^{2})}{(1-ar)^{k+1}}r^{k} \\ &\quad =\frac{a-r}{1-ar}+\bigl(1-a^{2}\bigr)\frac {a^{N-1}r^{N}}{(1-ar)^{N}(1-2ar)} \quad\biggl(\mbox{when } r< \frac{1}{2a}\biggr). \end{aligned}$$ \end{document}$$ The last expression is larger than 1 if and only if $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} (1-a)\bigl[\bigl(-1+(2a-1)r+2ar^{2}\bigr) (1-ar)^{N-1}+(1+a)a^{N-1}r^{N} \bigr]> 0. \end{aligned}$$ \end{document}$$

Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$P_{4}(a,r)=(-1+(2a-1)r+2ar^{2})(1-ar)^{N-1}+(1+a)a^{N-1}r^{N}$\end{document}$. After elementary calculation, we find that $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\frac{\partial P_{4}}{\partial a}=(2r+2r^{2})(1-ar)^{N-1}+r(N-1)(1+r)(1-2ar)(1-ar)^{N-2}+a^{N-1}r^{N}+(1+a)(N-1)a^{N-2}r^{N}$\end{document}$ is equal to or greater than 0 for any $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$r<\frac{1}{2}$\end{document}$. The latter equation implies that $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} P_{4}(a,r)\leq P_{4}(1,r)=\bigl(-1+r+2r^{2} \bigr) (1-r)^{N-1}+2r^{N}=2r^{N}-(r+1) (1-2r) (1-r)^{N-1} \end{aligned}$$ \end{document}$$ holds for $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$r<\frac{1}{2}$\end{document}$. Therefore, Eq. ([2.5](#Equ8){ref-type=""}) is smaller than or equal to 1 for all $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$a\in[0,1)$\end{document}$, only in the case when $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$r\leq R_{N}$\end{document}$.

Finally, allowing $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$a\rightarrow1$\end{document}$ in ([2.6](#Equ9){ref-type=""}) shows that Eq. ([2.5](#Equ8){ref-type=""}) is larger than 1 if $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$r>R_{N}$\end{document}$. This proves the sharpness. □

Corollary 2.3 {#FPar13}
-------------

*Suppose that* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f(z)=\sum_{k=0}^{\infty}a_{k}z^{k}$\end{document}$ *is analytic in* *D* *and* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$|f(z)|<1$\end{document}$ *in* *D*. *Then* $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \bigl\vert f(z) \bigr\vert ^{2}+\sum _{k=N}^{\infty} \biggl\vert \frac{f^{(k)}(z)}{k!} \biggr\vert \vert z \vert ^{k}\leq1 \quad\textit{for } \vert z \vert =r\leq R'_{N}, $$\end{document}$$ *where* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$R'_{N}$\end{document}$ *is the positive root of the equation* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$(1+r)(1-2r)(1-r)^{N-1}-r^{N}=0$\end{document}$. *The radius* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$R'_{N}$\end{document}$ *is the best possible*.

Proof {#FPar14}
-----

By simple calculations we can know that $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ r\leq R'_{N} \quad\mbox{if and only if}\quad \frac {(1+r)(1-r)^{N}(1-2r)-r^{N}(1-r)}{(1+r)(1-2r)(1-r)^{N}} \geq0. $$\end{document}$$

In analogy to the calculation of Theorem [2.2](#FPar11){ref-type="sec"}, we have $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} & \bigl\vert f(z) \bigr\vert ^{2}+\sum _{k=N}^{\infty} \biggl\vert \frac{f^{(k)}(z)}{k!} \biggr\vert r^{k} \\ &\quad \leq \bigl\vert f(z) \bigr\vert ^{2}+\sum _{k=N}^{\infty}\frac {(1- \vert f(z) \vert ^{2})}{(1- \vert z \vert ^{2})^{k}}\bigl(1+ \vert z \vert \bigr)^{k-1}r^{k} \\ &\quad \leq\biggl(1-\frac{r^{N}(1-r)}{(1+r)(1-2r)(1-r)^{N}}\biggr) \bigl\vert f(z) \bigr\vert ^{2}+\frac {r^{N}(1-r)}{(1+r)(1-2r)(1-r)^{N}} \\ &\quad \leq\frac {( \vert a_{0} \vert +r)^{2}(1-r)^{N}(1-2r)+(1- \vert a_{0} \vert ^{2})r^{N}(1-r)^{2}}{(1-r)^{N}(1+ \vert a_{0} \vert r)^{2}(1-2r)}. \end{aligned}$$ \end{document}$$

So ([2.7](#Equ10){ref-type=""}) is smaller than or equal to 1 provided $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\omega _{N}(r)\leq1$\end{document}$, where $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} \omega_{N}(r):=\frac {( \vert a_{0} \vert +r)^{2}(1-r)^{N}(1-2r)+(1- \vert a_{0} \vert ^{2})r^{N}(1-r)^{2}}{(1-r)^{N}(1+ \vert a_{0} \vert r)^{2}(1-2r)}. \end{aligned}$$ \end{document}$$

Now, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\omega_{N}(r)\leq1$\end{document}$ if $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\nu_{N}(r)\leq0$\end{document}$, where $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} \nu_{N}(r) &=\bigl( \vert a_{0} \vert +r \bigr)^{2}(1-r)^{N}(1-2r)+\bigl(1- \vert a_{0} \vert ^{2}\bigr)r^{N}(1-r)^{2}-(1-r)^{N} \bigl(1+ \vert a_{0} \vert r\bigr)^{2}(1-2r) \\ &=\bigl(1- \vert a_{0} \vert ^{2}\bigr) \bigl[(1-r)^{N}\bigl(-1+r^{2}+2r-2r^{3} \bigr)+r^{N}(1-r)^{2}\bigr] \\ &=\bigl(1- \vert a_{0} \vert ^{2}\bigr) \bigl[(1-r)^{N}(1-r) (1+r) (2r-1)+r^{N}(1-r)^{2} \bigr]. \end{aligned}$$ \end{document}$$ Now, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\nu_{N}(r)\leq0$\end{document}$ if $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$(1+r)(1-2r)(1-r)^{N-1}-r^{N}\geq0$\end{document}$, which holds for $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$r\leq R'_{N}$\end{document}$, where $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$R'_{N}$\end{document}$ is as in the statement of the theorem.

To show the sharpness of the number $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$R'_{N}$\end{document}$, we let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$a\in[0,1)$\end{document}$ and consider the function $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} f(z)=\frac{a-z}{1-az}=a-\bigl(1-a^{2}\bigr)\sum _{k=1}^{\infty}a^{k-1}z^{k},\quad z\in D. \end{aligned}$$ \end{document}$$ For this function, we find that $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} \bigl\vert f(r) \bigr\vert ^{2}+\sum _{k=N}^{\infty} \biggl\vert \frac{f^{(k)}(r)}{k!} \biggr\vert r^{k}&= \bigl\vert f(r) \bigr\vert ^{2}+\sum _{k=N}^{\infty}\frac {a^{k-1}(1-a^{2})}{(1-ar)^{k+1}}r^{k} \\ &=\frac{(a-r)^{2}(1-ar)^{N-2}(1-2ar)+(1-a^{2})a^{N-1}r^{N}}{(1-ar)^{N}(1-2ar)}, \end{aligned}$$ \end{document}$$ ([2.8](#Equ11){ref-type=""}) is larger than 1 if and only if $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} \bigl(1-a^{2}\bigr)\bigl[\bigl(-1+2ar+r^{2}-2ar^{3} \bigr) (1-ar)^{N-2}+a^{N-1}r^{N}\bigr]> 0. \end{aligned}$$ \end{document}$$

In analogy to the processing methods of Theorem [2.2](#FPar11){ref-type="sec"}. After elementary calculation, we find that allowing $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$a\rightarrow1$\end{document}$ in ([2.9](#Equ12){ref-type=""}), it follows that Eq. ([2.8](#Equ11){ref-type=""}) is larger than 1 if $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$r>R'_{N}$\end{document}$. This proves the sharpness and we complete the proof of Corollary [2.3](#FPar13){ref-type="sec"}. □

Applying a method similar to Theorem [2.2](#FPar11){ref-type="sec"}, we may obtain the following corollary.

Corollary 2.4 {#FPar15}
-------------

*Suppose that* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f(z)=\sum_{k=0}^{\infty}a_{k}z^{k}$\end{document}$ *is analytic in* *D* *and* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$|f(z)|<1$\end{document}$ *in* *D*. *Then* $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \sum_{k=0}^{\infty} \biggl\vert \frac{f^{(k)}(z)}{k!} \biggr\vert \vert z \vert ^{k}\leq1 \quad\textit {for } \vert z \vert =r\leq\frac{\sqrt{17}-3}{4}. $$\end{document}$$ *The radius* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$r=\frac{\sqrt{17}-3}{4}$\end{document}$ *is the best possible*.

In analogy to Theorem [C](#FPar3){ref-type="sec"}, we now consider the Bohr-type radius when conditions of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$|f(z)|<1$\end{document}$ are replaced by $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\operatorname{ Re} f(z)\leq1$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f(0)=a_{0}$\end{document}$ is positive.

Theorem 2.5 {#FPar16}
-----------

*If* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f(z)=\sum_{k=0}^{\infty}a_{k}z^{k}$\end{document}$ *is analytic in* *D* *satisfying* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\operatorname{ Re} f(z)\leq1$\end{document}$ *in* *D* *and* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f(0)=a_{0}$\end{document}$ *is positive*, *then* $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \bigl\vert f(z) \bigr\vert +\sum_{k=1}^{\infty} \vert a_{nk} \vert \vert z \vert ^{nk}\leq1 \quad\textit{for } \vert z \vert =r\leq R_{n}, $$\end{document}$$ *where* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$R_{n}$\end{document}$ *is the positive root of the equation* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\varphi_{n}(r)=0$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\varphi_{n}(r)=r^{n+1}+3r^{n}+r-1$\end{document}$. *The radius* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$R_{n}$\end{document}$ *is the best possible*.

Proof {#FPar17}
-----

By assumption, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f(z)=\sum_{k=0}^{\infty}a_{nk}z^{nk}$\end{document}$ is analytic and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\operatorname{ Re} f(z)\leq1$\end{document}$ in *D*.

Since $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f(0)=a_{0}$\end{document}$ is positive. Applying the result of Lemma [1.5](#FPar8){ref-type="sec"} to $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$p(z)=1-f(z)$\end{document}$ and the Schwarz--Pick lemma that, for $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
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For this function, we find that $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} \bigl\vert f(-r) \bigr\vert +\sum_{k=1}^{\infty} \vert a_{nk} \vert r^{nk}=\frac {a+r}{1+ar}+ \bigl(1-a^{2}\bigr)\frac{a^{n-1}r^{n}}{1-a^{n}r^{n}}, \quad\mbox{where } r= \vert z \vert . \end{aligned}$$ \end{document}$$
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Finally, allowing $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$a\rightarrow1$\end{document}$ in ([2.14](#Equ17){ref-type=""}) shows that Eq. ([2.13](#Equ16){ref-type=""}) is larger than 1 if $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$r>R_{n}$\end{document}$. This proves the sharpness. □
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Corollary 2.6 {#FPar18}
-------------
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Remark 2.7 {#FPar19}
----------

By simple calculation, we can know the Bohr-type radius in Theorem [2.5](#FPar16){ref-type="sec"} with the condition of $\documentclass[12pt]{minimal}
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Finally, we consider a new Bohr-type radius of the alternating series associated the Taylor series of analytic functions where $\documentclass[12pt]{minimal}
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Lemma 2.8 {#FPar20}
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Proof {#FPar21}
-----
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Theorem 2.9 {#FPar22}
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*Suppose that* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f(z)=\sum_{k=0}^{\infty}a_{k}z^{k}$\end{document}$ *is analytic in* *D* *and* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$|f(z)|<1$\end{document}$ *in* *D*. *Then* $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \Biggl| \bigl\vert f(z) \bigr\vert +\sum_{k=1}^{\infty}(-1)^{k} \vert a_{k} \vert \vert z \vert ^{k}\Biggr|\leq1\quad \textit{for } \vert z \vert =r \leq\sqrt{2}-1. $$\end{document}$$

Proof {#FPar23}
-----

By the proof of Lemma [2.8](#FPar20){ref-type="sec"}, we have $$\documentclass[12pt]{minimal}
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Combining this with ([2.21](#Equ24){ref-type=""}), we conclude that $\documentclass[12pt]{minimal}
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Notice that we have not proved that the number $\documentclass[12pt]{minimal}
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                \begin{document}$r=\sqrt{2}-1$\end{document}$ is the best possible in Theorem [2.9](#FPar22){ref-type="sec"}, therefore the following problem remains open.

Problem 2.10 {#FPar24}
------------
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Conclusion {#Sec3}
==========

From the results that we have given in this paper, we can get the exact Bohr-type radius when we replace the coefficient of Bohr's inequality with $\documentclass[12pt]{minimal}
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                \begin{document}$f(z)$\end{document}$ or its higher order derivatives, and we conclude that the Bohr-type radius obtained after the change of coefficients is smaller than the Bohr radius.
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